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Description 

This invention relates to a thermoplastic resin composition which can give a molded article having an 
improved surface appearance, a diminished ejection whitening during molding and a high gloss of molded 
5 article. 

Rubber-modified styrene resins such as ABS resin and the like are in wide use as a general-purpose 
thermoplastic resin because they are superior in impact resistance, mechanical properties, moldability. 
gloss, etc. 

the above rubber-modified styrene resin are used in various fields such as home electrical appliances, 
jo communication equipment, automobile parts, industrial products, etc. in which the above characteristics are 

utilized. . , 

In the molding industry in which the rubber-modified styrene resins are used, there is a trend of 
thinning the wall of a large-size shaped article in order to achieve resource saving and cost reduction. The 
molded articles produced under such conditions include, for example, light electrical appliances such as 
75 telephone, vacuum cleaner, television and the like, and in the case of these shaped articles, their surface 
appearances (e.g. weld line, surface gloss) become often a problem. 

There is another problem that when shaped articles are taken from a mold they cause a wh.tening 
phenomenon in the step of ejection with ejection pins. 

On the other hand, in the industry of home electrical appliances in which the rubber-modified styrene 
20 resins are mainly used, enhancement of productivity is carried out by shortening the molding cycle, namely 
conducting the molding in a short time for the purpose of reduction of cost. However, it causes a problem of 
degradation of surface appearance of a molded article. Hence, it is desired to develop a material capable of 
providing a molded article having a good appearance. 

The properties of a rubber-modified styrene resin are generally influenced by the composition of rubber 
25 phase, gel content in rubber phase, rubber particle diameter, rubber particle diameter distribution, rubber 
content, etc. 

In the industry, in order to improve the appearance of a molded article of rubber-modified styrene resin, 
it has been tried to enhance the fluidity of the resin by reducing the viscosity of the resin and also to 
reduce the rubber content in the resin. However, these approaches result in a reduction of mechanical 
30 properties of the resin such as impact resistance which are the important properties of the resin, and rather 
this problem must be solved now. 

In Japanese Patent Publication No. 8,691/85, attention was paid to the particle diameters of rubber to 
be used in a rubber-modified styrene resin and it was proposed to use, in the production of an ABS resm 
by emulsion polymerization, a latex mixture consisting of (a) a conventionally used polybutadiene or 
35 butadiene copolymer latex whose particles have such particle diameter distribution that the average particle 
diameter is 0.2 urn (2,000 A) or more and particles having large diameters of 1 um<1 0,000 A) or more are 
preferably contained and (b) a styrene-butadiene copolymer latex having an average particle diameter of 
0 15 urn or less for the purpose of improving the gloss of molded article. However, this process is still not 
satisfactory in improving the surface appearance (e.g. weld line, etc.) and is incapable of diminishing the 
40 ejection whitening to such an extent that molded articles can be used in practice. 

US-A-4243765 discloses a styrene-acrylonitrile copolymer having a very high acrylonitrile content. Such 
a high nitrite content resin is comparatively low in thermal stability and tends to be discoloured. 

EP-A-01 90884 discloses a graft copolymer in which a rubber having a small particle size and a rubber 
having a large particle size and are used together; and the working examples show that the ac- 
45 rylonitrile/styrene ratio in the graft copolymer is 25/75. 

DE-A-1900134 discloses in the examples a graft copolymer in which the styrene/acronitnle ratio is 

67/33 

The present inventors have made extensive research for solving the problem of improving the surface 
appearance of a molded article of a rubber-modified styrene resin by diminishing the ejection whitening 

so during molding, thereby giving the molded article a high gloss and maintaining the impact resistance-fluidity 
balance (this is an important property). As a result, it has been found that the particle diameters of a 
rubbery polymer latex used in graft polymerization and the content of an alkenyl cyanide compound in an 
alkenyl monomer mixture also used in graft polymerization are very important, and the above problem has 
been solved by the use of one or two rubbery polymer latexes having specific particle diameters. 

55 According to this invention, there is provided a thermoplastic resin composition consisting essentially of 

(A) 10-90% by weight of a graft-copolymer obtained by polymerizing a monomer mixture consisting of an 
alkenyl cyanide compound and an aromatic alkenyl compound in the presence of a butadiene rubber latex 
in which 70-90% by weight of butadiene rubber particles (A-1) having an average particle diameter of at 
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least 130 nm (1,300 A) but less than 210 nm (2,100 A), 3-30% by weight of butadiene rubber part.cles (A-2) 
havTng an average particle diameter of 210 nm (2.100 A) or more and 0-5% by we.ght of butadiene rubber 
pTrticL (A-3) having an average particle diameter other than the average particle d.ameters of the , partictes 
(A-1) and (A-2) are dispersed, provided that the alkenyl cyanide compound content ,n the res.n component 

5 of the graft copolymer (A) is at least 10% by weight but less than 30% by weight, and (B) 90-10% by 
weight of a copolymer of an alkenyl cyanide compound with an aromatic alkenyl compound hay.ng an 
alkenyl cyanide compound content of 30-40% by weight, the proportion of the rubber component m the 
composition being 5-30% by weight and the difference in the bound alkenyl cyanide compound content 
between the resin component of the graft copolymer (A) and the copolymer (B) is 3-30 /. by we.ght. 

w in this invention, it is particularly important to use, in place of the conventional latex having such a wide 
particle diameter distribution that the latex contains particles having a large part.cle d.amete. o Mum 
no 000 A) or more and has an average particle diameter of 0.2um (2,000 A) or more, a butadiene rubber 
latex having an average particle diameter falling in a specific range, graft-copolymerize ,n presence 
thereof an alkenyl monomer mixture containing a specific amount of an alkenyl cyan.de compound and use 

,6 the resulting graft copolymer (A) and a specific alkenyl copolymer (B). The butadiene rubber part.cles (A- ) 
havHn average particll diame'ter at least 0.13um (1.300 A) but less than 0 21*m (2.100 A), P^erably 
0.15um-0.2um (1,500-2.000 k) more preferably 0.16-0.19um (1.600-1.900 A) and occupy - 40-10C lj by 
weight, preferably 50-100% by weight, more preferably 60-100% by weight and most preferably 7°-97 /o by 
weight of the whole rubber particles. The butadiene rubber particles (A-2) have an average part £e d.ameter 

20 of 0 2mm (2,100 A) or more, preferably 0.22-0.7um (2.200-7000 A), more preferably 0.22 - O^Bum (2 200 
2 800 A) and occupy 0-60% by weight, preferably 0-50% by weight, more preferably 0-40% by weight and 
most preferably 3-30% by weight of the whole rubber particles. The butadiene rubber parte les (A-3) having 
an average particle diameter other than the average particle diameters of the part.cles (A-1) and (A-2) 
occupy 0-20% by weight, preferably 0-10% by weight and more preferably 0-5% by weight of the whole 
rubber part.cles.^ ^ ^ ^ c0mpO sition of this invention can be produced by polymerising an 

alkenyl monomer mixture having an alkenyl cyanide compound content of at least 10% by we,ght but less 
than 30% by weight, preferably 20-29% by weight, in the presence of the above-ment.oned butad.ene 
rubber particles (A-1), (A-2) and (A-3) in the latex form. 

The content of the bound alkenyl cyanide compound in the copolymer (B) to be blended w.th the graft 
copolymer (A) is 30% by weight or more, preferably 30.5-35% by weight and more preferably 3 \ £ b * 
weigh! The weight ratio of the graft copolymer (A) to the copolymer (B) is 10-90/90-10, preferabiy ^0-70/90- 
30. The content of the rubber component in the resin composition of this ,nvent.on is 5-30 /o by we.ght, 

preferably 10-25% by weight. . . 

In this invention, the important point lies in the particle diameter and contents of th « ^"tad.ene rubb r 
particles in the graft copolymer (A). When the content of the particles (A-1) .s less than 40% by weigh the 
qloss of a molded article aimed at in this invention cannot be achieved. The use of the partocles (A-1) and 
the particles (A-2) in combination is preferred because it provides improved impact resistance; however 
when the content of (A-2) is more than 60% by weight of the whole rubber particles, the gloss and the 
40 surface appearance of a molded article become inferior. ^ , .. . .. a 

When the content of the particles (A-3) is more than 20% by weight of the whole rubber part.cles, the 
balance of physical properties of a molded article in respect of gloss, surface appearance and impact 

resistance becomes bad. , M . in 

The content of the alkenyl cyanide compound in the resin component in the graft copolymer (A) is io- 
45 30% by weight, preferably 20-29% by weight. When the content is less than 10% by weight, the impact 

resistance and gloss become inferior, and when the content is more than 29% by we.ght, the impact 

resistance becomes inferior. 

The content of the alkenyl cyanide compound in the copolymer (B) is 30-40% by weight, preferably 

30 5-35% by weight, and more preferably 31-35% by weight. When the content is less than 30% by weight 
so the impact resistance becomes inferior and when the content is more than 40% by we.ght. the hermal 

stability becomes low and discoloration is caused. When the weight ratio of the graft copolymer (A) to the 

copolymer (B) is less than 10. the impact resistance becomes low. and when the content is more than 90, 

the rigidity and fluidity become low and the surface appearance of molded article becomes inferior. When 

the content of the rubber component in the resin composition of this invention is less than 5 /« by weight 
ss the impact resistance becomes low. and when the content is more than 30% by weight, the ng.dity and 

fluidity become inferior and simultaneously the surface appearance becomes inferior. 

The difference between the bound alkenyl cyanide content in the resin component of the graft 

copolymer (A) and the bound alkenyl cyanide content in the resin component of the copolyme. (B) is 3- 
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30% by weight, preferably 4-15% by weight. A resin composition having such a drfference m bound alkenyl 
cyanide content is much better in balance of gloss and impact resistance, and « preferred 

Thus, the object of this invention can be achieved only when a specihc graft copolymer (A) and a 
«;oecific coDolvmer (B) are used in combination in the given proportions. 

bonder reprove the surface appearance of a molded artiCe obtained by practical mold.ng .t .s 
necessary That the resin itself has an appropriate fluidity and impact resistance, and therefore the fluid.ty of 
the re^n plr se must be increased and at the same time the surface appearance of the res.n ,tself must be 

ma wKn d the rubber particles (A-1) of smaller particle diameters are contained in the graft copolymer (A) in 
a proportion of less than 40% by weight of the whole rubber particles, the gloss and the surface 
appearance become inferior though the impact resistance is good. hlrtadien e rubber 

In order to improve the surface appearance and gloss, it is very important that the butad.ene rubber 
nartirip<? used have the desired average particle diameters. 

Attemion shc^fbe said to the fact that when the content of the alkenyl cyanide compound in the res.n 
com^ne7(consil g of an alkenyl monomer mixture) of the graft copo.ymer (A) is more than 30% by 
weTgm the $Z and'impact resistance are not satisfactory, and when the content of the alkenyl cyan.de 
compound in the copo.ymer (B) is less than 30% by weight the impact resistance and chem.ca. resistance 

ThufrS? invention, it is important that the resin component of the graft copo.ymer (A) and the 
copolymer (B) have the desired alkenyl cyanide compound contents for improving the ,mpact resistance 

^^sThe butadiene rubber used in the graft copolymer (A) of this invention, there may be used a 
butaXnThomopolmer and butadiene copolymers such as butadiene-styrene copolymer and butad.ene- 
acrylonitrile copolymer. The gel content in the butadiene rubber used in this invention ,s preferably 60-90 A 

" byW Thf latex of such a butadiene rubber can be produced according to a conventional emulsion 
po.ymerization method. In order to control the partic.e diameter distribution «. d f 5^,^ 
oroduced latex in the respective desired ranges, it is necessary to vary the we.ght ratio of monomers to 
oo^vmer d zatTon water the amount of emu.sifier. the electro.yte. . used during the po.ymerizat.on depending 
u^£p^Ton*r to satisfy the above characteristics, it is necessary to control the polymer.zat.on 
cotton ^ for example, polymerization temperature, po.ymerization time, amount of chain transfer agent. 

^e rubL latex^aving a specific average particle diameter used in this invention can be Produced by 
adding, to a mixture of butadiene and an alkenyl group-containing monomer copo^erizable therewith a 
small amount of an emulsifier and appropriate amounts of an electrolyte, water and a , cata y t end then 
35 subjecting the resulting mixture to polymerization at a controlled polymerization rate w.th care be.ng taken 
not to cause agglomeration during the polymerization. 

In this invention, an alkenyl cyanide compound and an aromatic alkenyl compound are graft- 
copoUarized on the rubber partic.es mentioned above. In this case, a small amount of o^^nomj 
copolymerizable with the above monomers such as acrylates. methacrylates and the l.ke may also be used, 

40 " ne ExampTes of the aromatic alkenyl compound are styrene, a-methy.styrene. viny.to.uene and "aloge- 
nated styrene These compounds may be used alone or in admixture of two or more. Examples of the 
afkenyl Cyanide compound are acry.onitrile. and methacrvlonitri.e. These may be used alone or in admixture 
0 ^o or more An acry.ate or methacrylate monomer may. if necessary, be used together w.th the above 

« Isomers The acrylate and methacrylate monomers include methyl, ethyl, propyl, butyl and phenyl 

acrylates and methacrylate. 

The particularly preferred monomer mixture is a mixture of acrylonitnle and styrene. 

The graft copolymer (A) of this invention can be obtained by graft-copolymenz.ng preferably 40-90 
parts by 'weight more preferably 45-85 parts by weight, most preferably 50-85 parts , by ^weight of a 
so monomer mixture as mentioned above, on preferably 10-60 parts by we.ght, more pretorabl 15-55 parts by 
weight, most preferably 15-50 parts by weight, of butadiene rubber particles as ment.oned above_ 

The grafting degree of the graft copolymer (A) is preferably 40-90% by we.ght. more preferaWy 40-80 v 
by weight When the above-mentioned monomer mixture is graft-copolymerized on the above-mentioned 
bLZe rubber particles in the above-mentioned proportions, a grafting degree of 40-90% by we.ght can 

" eaS T y h b e e m C em e yre d thy, ketone-solub.e portion of the graft copo.ymer (A) of this — ( £f 

viscosity [„] of preferably 0.3-0.8 dl/g, more preferably 0.3-0.65 dl/g as measured at 303 K (30 C) ,n methyl 
ethyl ketone. 
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copo^ynv^(B^may te ^corriir^rctelty available ^^^^'^^^^^j^Pg'iJgny^ cwi'iwund nrentioneaMn 

^^.r^^TOT rSira~^S composl.on cap aW . of 
^ r 9 m «ed rfd. ~th an improve surface appearance, good gloss and excellent unpad 

Lerrgtpa^de Imeter, and the copolymer (B) having a specific a.Keny. cyan.de compound content. 
T ? « n „i rnn tpnt of rubber" is used herein in the following meaning: 

J^STST^JS^ remaining on ft. ne, on ft. weigh, o, the rubber Is referred «, 

" TblsT^nfdlscrlbed ,n more detai, below referring ,o Examples. However, this Invention should 

not be restricted to the Examples. 

In the Examples. % and parts are by weight unless otherwise specified. 
; The analytical methods employed in the Examples are explained below. 

(1) Diameters of particles of latex: 

Measured according to a creaming method using sodium alginate. 

j 

(2) Grafting degree: 

A oiven amount (x) of a graft copolymer was placed in acetone, and the mixture was shaken 2 hours 
by Shaker to comptely dissolve the free ungrafted polymer. The resulting solution *m ««*fuoed « 
5 2^000 rpm for 30 minutes in a centrifuge to separate insolub.es. The inso.ubles were dried at 393 K 

(120 0 C) for 1 hour in a vacuum drier to obtain insolubles (y). 



5 



EP 0 288 298 B1 



The grafting degree of the graft copolymer was calculated by the following equation: 



Grafting 
degree (%) = 



[(y) - (x) x rubber fraction 
of the graft polymer] 



[(x) x 
in the 



rubber fraction 
graft polymer] 



x 100 



Reference Example 1 Production of rubbery polymer latexes 
(1) Production of poly butadiene latex (a-1) 



Butadiene 


1 00 parts 


Distilled water 


85 parts 


Potassium rosinate 


2.0 parts 


Potassium phosphate 


1 .0 part 


Potassium hydroxide 


0.1 part 


t-Dodecylmercaptan 


0.2 part 


I Potassoium persulfate 


| 0.3 part 



A mixture of the above components was fed to a pressure reactor and subjected to po ymer zat on for 
20 houTs It 320 K (50 -C). The polymerization was continued while increasing the temperature at a rate of 
5° Toer 5 hours to 348 K (75 • C). The total polymerization time was 50 hours. The converse was 90%. 

Atter the ^ completion of the polymerization, unreacted butadiene was removed by steam d.st.l.at.on to 

0b,a L 3 S?5^^U* diameter of the rubber particles of the .atex (a-1) were as foHows: 



Gel content 

Average particle diameter 



75% 

0.25um (2,500 A) 



According to the observation of the electron micrograph, the particle diameter distribution was very 
narrow and no particles having particle diameters of 1um (10,000 A) or more were present. 



(2) Production of polybutadiene latex (a-2) 



Butadiene 


100 parts 


Distilled water 


95 parts 


Potassium rosinate 


2.0 parts 


Potassium phosphate 


1 .0 part 


t-Dodecylmercaptan 


0.2 part 


Potassium persulfate 


0.3 part 



A polybytadiene latex (a-2) was produced by repeating the same procedure as in (1) above, except that 
a mixture of the above components was used. 
The 



gel of the rubber particles of the latex (a-2) were as follows: 



Gel content 

Average particle diameter 



78% 

0.17um (1,700 A) 
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According to the observation of the electron micrograph, the particle diameter distribution was very 
narrow and substantially no particles having particle diameters of 0.15am (1,500 A) or less and 0.21u.m 
(2,100 A) or more were present. 

s (3) Production of polybutadiene latex (a-3) 



70 



75 



20 



Butadiene 


100 parts 


Distilled water 


100 parts 


Potassium rosin ate 


2.0 parts 


Potassium phosphate 


0.7 part 


t-Dodecylmercaptan 


0.2 part 


Potassium persulfate 


0.3 part 



A polybutadiene latex (a-3) was produced by repeating the same procedure as in (1) above, except that 
a mixture of the above components was used. 

The gel content and average particle diameter of the rubber particles of the latex (a-3) were as follows: 



Gel content 

Average particle diameter 



75% 

0.11 urn (1,100 A) 



2s (4) Production of polybutadiene latex (a-4) 



30 



35 



40 



Butadiene 


100 parts 


Distilled water 


75 parts 


Potassium rosinate 


2.0 parts 


Potassium phosphate 


2.0 parts 


t-Dodecymercaptan 


0.2 part 


Potassium persulfate 


0.25 part 



A polybutadiene latex (a-4) was produced by repeating the same procedure as in (1) above, except that 
a mixture of the above components was used and the total polymerization time was changed to 55 hours. 
The gel content and average particle diameter of the rubber particles of the latex (a-4) were as follows: 



Gel content 


70% 




Average particle diameter 


0.3um (3,000 A ) 





According to the observation of the electron micrograph, substantially no particles having particle. 
45 diameters of 0.2um (2,000 A) or less were present. 



50 



55 
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Reference Example 2 Production of graft copolymers 
(1) Production of graft copolymer (G-1) 



10 



15 



20 



25 



30 



35 



45 



Mixture (I) 


Poly butadiene latex (a-1) 
Polybutadiene latex (a-2) 
Styrene 
Acrylonitrile 
t-Dodecylmercaptan 
Potassium rosinate 
Potassium hydroxide 
Deionized water 


4 parts (as solids) 
36 parts (as solids) 
1 5 parts 

5 parts 
0.15 part 
0.5 part 
0.01 part 

100 parts 



The above mixture (I) was fed to a reactor equipped with ^^f^lZ c^g 
reactor was replaced by nitrogen, and the reactor contents were heated to 313 K (40 C) wh,le contromng 

J^TZZ^r^Lon prepared by disso.ving 0.3 part of 

deTose 0 01 part of ferrous sulfate and 0.1 part of cumene hydroperox.de ,n 10 parts of water. The 

- lowing mixture (,.) was continuous, added over 4 hours 
and then the reaction was continued for a further 1 hour with stirring. The convers.on was 96 M. 



Mixture (II) 


Styrene 


30 parts 


Acrylonitrile 


10 parts 


t-Dodecylmercaptan 


0.30 part 


Potassium rosinate 


1 .0 part 


Potassium hydroxide 


0.02 part 


Cumene hydroperoxide 


0.15 part 


Deionized water 


50 parts 



To the craft copolymer latex obtained was added 1.0 part of 2,6-di-tert-butyl-p-cresol as an antioxidant. 
Then suiru^ wTadded thereto in a proportion of 2 parts per 100 parts of ^^^Tarsl 
cause coagulation. The coagulation product was separated, dehydrated and dned to obtam a graft 
40 copolymer (G-1). 

(2) Production of graft copolymer (G-2) 

Using the polybutadiene latexes (a-1) and (a-2), a graft copolymer (G-2) was produced by repeating the 
same orLedure as in (1) above, except that the weight ratio of styrene/acrylonitnle ,n the m.x ure (I) was 
ch^ge'd to ?0/5 and the weight ratio of styrene/acry.onitri.e in the mixture (II) was changed to 30/1 5. 

(3) Production of graft copolymer (G-3) 

A graft copolymer (G-3) was produced by repeating the same proce du ' e /fJ n 3 < 1 >^ 
the amounts of the polybutadiene latexes (a-1) and (a-2) were changed to 36 parts and parts. 

respectively. 

(4) Production of graft copolymer (G-4) 
A araft copolymer (G-4) was produced by repeating the same procedure as in (1) above except that 

the lount of'the polybutadiene latex (a-2) was changed to 40 parts and the po.ybutad,ene latex (a-1) was 

not used. 
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(5) Production of graft copolymer (G-5) 

A graft copolymer (G-5) was produced by repeating the same procedure as in (1) above, except that 40 
parts of the polybutadiene latex (a-3) was used in place of the mixture of the polybutad.ene latexes (a-1) 
s and (a-2). 

(6) Production of graft copolymer (G-6) 

A graft copolymer (G-6) was produced by repeating the same procedure as in (1) above, except that 40 
10 parts of the polybutadiene latex (a-4) was used in place of the mixture of the polybutad,ene latexes (a-1) 
and (a-2). 

(7) Production of graft copolymer (G-7) 

A graft copolymer (G-7) was produced by repeating the same procedure as in (1) above except that a 
mixture of 36 parts of the polybutadiene latex (a-3) and 4 parts of the polybutadiene latex (a-4) was used ,n 
place of the mixture of the polybutadiene latexes (a-1) and (a-2). 

(8) Production of graft copolymer (G-8) 

A graft copolymer (G-8) was produced by repeating the same procedure as in (1) above except that 
the amounts of the polybutadiene latexes (a-1) and (a-2) were changed to 20 parts and 20 parts, 

respectively. 

25 (9) Production of graft copolymer (G-9) 

A graft copolymer (G-9) was produced by repeating the same procedure as in (1) above except that 
the amounts of the polybutadiene latexes (a-1) and (a-2) were changed to 12 parts and 28 parts, 
respectively. 

30 

(10) Production of graft copolymer (G-10) 

A graft copolymer (G-10) was produced by repeating the same procedure as in (1) above except that 
the amounts of the polybutadiene latexes (a-1) and (a-2) were changed to 26 parts and 14 parts. 

35 respectively. m t fr> . x . , n i m w _ r 

The conversions, grafting degrees and intrinsic viscosities of the graft copolymers (G-1) to (G-10) wer 

as follows: 



20 





Conversion • 


95-98% 


40 


Grafting degree 


50-70% 




M 


0.35-0.45 dl/g 



The graft copolymers (G-1) to (G-10) were mixed with alkenyl copolymers to obtain thermoplastic res.n 
45 compositions of Examples 1 - 7 and Comparative Examples 1 - 10. The components anc ^pounding 

recipes of these compositions are shown in Table 1. To each of the compositions was added 1.0 part of 

ethylenebisstearamide. and the resulting mixture was pelleted at 473 K (200 -Q by a 50-mm extruder. 

The resulting pellets were passed through a 5-ounce injection machine at 473 K (200 -C) and each of the 

resulting molded articles were measured for physical properties. 
50 The evaluation method and test piece for each test item were as follows: 

(1) Izod impact strength 
ASTM-D256 

55 Test piece: 12.7mm (1/2") x 6.35mm (1/4") x 6.35mm (5/2") (notched) 
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(2) Gloss 
ASTM-D523 

(3) Rockwell hardness (R scale) 

HARDNESS TESTER, a product of UESHIMA 

(4) Du Pont impact strength 

Du Pont Impact Tester, a product of TOYO SEIKI SEISAKUSHO, LTD. 
Test piece: 55 mm (length) x 80 mm (width) x 2.4 mm (thickness) 



(5) Surface appearance (gloss, weld line and flow mark of the surface of a product) 

To examine the surface appearance of a molded article. «h ^^on was . molded into a 
telephone-shaped product of 220 mm x 145 mm x 30 mm using NEOMAT 515 w.th SYCAP (an .nject.on 
manufactured by SUM.TOMO HEAVY INDUSTRIES, LTD.). The surface appearance of 

the article was examined visually. 

The following criterion was employed for the evaluation of the surface appearance. 
© Surface appearance was very good. 
O Surface appearance was good. 

A Surface appearance was slightly poor. 

X Surface appearance was poor. ^ . i in 

The alkenyl copolymers used in the compositions of Examples 1-7 and Comparafve Examples 1 - 10 

were as follows: 
AS-1 

30 LITAC 330PC, a product a Mitsui Toatsu Chemicals, Inc. 
Vinyl cyanide compound content: 32%. 

M 



75 



20 



25 



35 



40 



45 



30°C 

MEK 

: 0.48 dl/g 
AS-2 

AS230NP, a product of Japan Synthetic Rubber Co., Ltd. 
Vinyl cyanide compound content: 24.5% 

M 

30°C 
MEK 



: 0.6 dl/g 
50 AS-3 

An experimentally produced acrylonitrile-styrene copolymer 
Vinyl cyanide compound content: 34% 

M 

55 3 0 °C 

MEK 
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: 0.5 dl/g 

Examples 1 - 6 and Comparative Examples 1-11 

Evaluation results of the compositions of Examples 1 - 6 and Comparative Examples 1 - 11 are shown 

in Table 1 . , 

In Examples 1 - 6, thermoplastic resin compositions aimed at in this invention were obtained. 

Comparative Example 2 is a case of a composition in which the acrylonitrile content in the resin 
component of the graft copolymer (A) exceeds the range of this invention. The gloss, Izod impact strength 
and Du Pont impact strength were inferior. 

Comparative Examples 3 and 11 are a case of a composition in which the proportion of the rubber 
particles having particle diameters of 0.21 urn (2,100 A) or more in the rubber component contained in the 
graft copolymer (A) exceeds the range of this invention. The gloss and surface appearance were inferior. 

Comparative Example 4 is a case of a composition in which the average particle diameter of the rubber 
component in the graft copolymer (A) is smaller than the range of this invention. The Izod impact strength 
and Du Pont impact strength were inferior. 

Comparative Example 5 is a case of a composition in which the average particle diameter of the rubber 
component contained in the graft copolymer (A) exceeds the range of this invention. The gloss and surface 
appearance were inferior. 

Comparative Example 6 is a case of a composition whose graft copolymer (A) is obtained from a latex 
mixture consisting of (a) smaller particle latex having an average particle diameter smaller than the range of 
this invention and (b) a larger particle latex having an average particle diameter falling within the range of 
this invention. The Izod impact strength and Du Pont impact strength were inferior. 

Each of Comparative Examples 7 and 10 is a case of a composition in which the acrylonitrile content in 
the copolymer (B) is smaller than the range of this invention. In each case, the Izod impact strength and Du 
Pont impact strength were inferior. 

Comparative Example 8 is a case of a composition in which the proportion of the rubber component is 
smaller than the range of this invention. The Izod impact strength and Du Pont impact strength were 
inferior. 

Comparative Example 9 is a case of a composition in which the proportion of the rubber component 
exceeds the range of this invention. The surface appearance was inferior. 
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Claims 



A thermoplastic resin composition consisting essentially of (A) 10-90% by weight of a gratt-copolymer 
obfafned ^by poiymerizing'a monomer mixture consisting of an a.Keny. 

aromatic a.^y. "compound in the presence of a butadiene rubbe, -lata* .r , vjhjch TWO A by we,ght o 
butadiene rubber particles (A-1) having an average particle d.ameter of a Jeast 13 °" m < 1 J™ 
less than 210nm (2,100 A), 3-30% by weight of butadiene rubber part.cles (A-2) hav.ng an average 
particle diameter of 210 J (2.100 A) or more and 0-5% by weight of 

having an average particle diameter other than the average part,cle d.ameters of the part.cles ; (A 1) and 
-2 are dispel divided that the alkeny. cyanide compound content in ^"^^^ 
araft copolymer (A) is at least 10% by weight but less than 30% by weight, and (B) ,90 10 A by weignt 
of a copofynTer of an alkeny. cyanide compound with an aromatic alkeny. compound hav.ng an alkeny. 
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cyanide compound content of 30-40% by weight, the proportion of the rubber component in the 
composition b'eing 5-30% by weight and the difference in the bound ^ W"™*^^ 
between the resin component of the graft copolymer (A) and the copolymer (B) ,s 3-30 /= by weight. 

2. The thermoplastic resin composition according to Claim 1. wherein the difference in the bound alkenyl 
cyanide compound content is 4-15% by weight. 

3. The thermoplastic resin composition according to Claim 1 , wherein the average particle diameter of the 
particles (A-1) is 160nm - 190nm (1,600-1,900 A). 

4. The thermoplastic resin composition according to Claim 1. wherein the average particle diameter of the 
particles (A-2) is 220nm - 280nm (2,200-2.800 A). 

5 The thermoplastic resin composition according to Claim 1. wherein the alkenyl cyanide compound 
content in the resin component of the graft copolymer (A) is 20-29% by weight. 

6. The thermoplastic resin composition according to Claim 1, wherein the alkenyl cyanide compound 
content in the copolymer (B) is 31-35% by weight. 

7. The thermoplastic resin composition according to Claim 1. wherein the weight ratio of the graft 
copolymer (A) to the copolymer (B) is 10-70/90-30. 

8. The thermoplastic resin composition according to Claim 1, wherein the rubber component content in 
the composition is 10-25% by weight. 

9. The thermoplastic resin composition according to Claim 1. wherein the butadiene rubber late> c is a latex 
of at least one polymer selected from the group consisting of a butadiene homopolymer, a butad.ene- 
styrene copolymer and a butadiene-acrylonitrile copolymer. 

10. The thermoplastic resin composition according to Claim 1, wherein the gel content of the butadiene 
rubber is 60-90% by weight. 

11 The thermoplastic resin composition according to Claim 1. wherein the aromatic alkenyl compound is at 
least one compound selected from the group consisting of styrene. a-methylstyrene. v.nyltoluene and 
halogenated styrenes. 

12. The thermoplastic resin composition according to Claim 1, wherein the alkenyl cyanide compound is 
acrylonitrile. methacrylonitrile or a mixture thereof. 

13. The thermoplastic resin composition according to Claim 1. wherein the butadiene rubber content in the 
graft copolymer (A) is 10-60% by weight. 

14. The thermoplastic resin composition according to Claim 1, wherein the butadiene rubber content in the 
graft copolymer (A) is 15-55% by weight. 

15. The thermoplastic resin composition according to Claim 1, wherein the butadiene rubber content in the 
graft copolymer (A) is 15-50% by weight. 

16. The thermoplastic resin composition according to Claim 1, wherein the graft copolymer (A) has a 
grafting degree of 40-90% by weight. 

17. The thermoplastic resin composition according to Claim 1, wherein the methyl ethyl ketone-soluble 
portion of the graft copolymer (A) has an intrinsic viscosity [,] of 0.3-0.8 dl/g as measured at 30 C ,n 
methyl ethyl ketone. 

18. The thermoplastic resin composition according to Claim 1, wherein the copolymer (B) has an intrinsic 
viscosity fo] of 0.3-0.85 dl/g as measured at 30 °C in methyl ethyl ketone. 
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PatentansprUche 

1 Thermoplastische Harzzusammensetzung, im wesentlichen bestehend aus (A) 10 bis 90 Gew.-% eines 
PfropTcopolymeren. das durch Polymerisieren eines aus einer Alkenylcyamdverbindung und emer 
SSS^ta^ylv-bindunB bestehenden Monomerengemisches in Gegenwart e.nes But£e£"£ 
Lhuklatex. in we.chem 70 bis 90 Gew.-% ButadienkautschukteNchen (A-1 ) m.t = 
Teilchendurchmesser von mindestens 130 nm (1300 A), jedoch wen.ger als 210 * b "*° 

Qew-% Butadienkautschukteilchen (A-2) mit einem durchschn.tthchen Te.lchendurchmesser von 210 
nm (2100 A) oder mehr und 0 bis 5 Qew.-% Butadienkautschukteilchen (A-3) m.t einem von den 
durchschnittlichen Teilchendurchmessern der Teilchen (A-1) und (A-2) versch.edenen Teilchendurch- 
m^dtamrslert sind, erhalten wird. vorausgesetzt. dafi der Gehalt an der Aikenylcyan.dverbmdung 
rderHarzkomponente des Pfropfcopolymeren (A) mindestens 10 Gew,%. jedoch wen.ger als 30 
Gew % betragt und (B) 90 bis 10 Gew,% eines Copolymeren einer Aikenylcyan.dverbmdung mrt 
einer aromatischen Alkenylverbindung mit einem Gehalt an der Alkenylcyanidverbindung von 30 b.s 40 
Gew-% wobei der Anteil an der Kautschukkomponente in der Zusammensetzung 5 b.s 30 Gew - A 
und derUnterschied in dem Gehalt an gebundener Alkenylcyanidverbindung zwischen der Harzkompo- 
nente des Pfropfcopolymeren (A) und des Copolymeren (B) 3 bis 30 Gew.-% betragen. 

2. Thermoplastische Harzzusammensetzung nach Anspruch 1. wobei der Unterschied in dem Gehalt an 
gebundener Alkenylcyanidverbindung 4 bis 15 Gew.-% betragt. 

3. Thermoplastische Harzzusammensetzung nach Anspruch 1 , wobei der durchschnittliche Teilchendurch- 
messer der Teilchen (A-1) 160 nm bis 190 nm (1600 A bis 1900 A) betragt. 

4 Thermoplastische Harzzusammensetzung nach Anspruch 1 , wobei der durchschnittliche Teilchendurch- 
messer der Teilchen (A-2) 220 nm bis 280 nm (2200 A bis 2800 A) betragt. 

5 Thermoplastische Harzzusammensetzung nach Anspruch 1 . wobei der Gehalt an der Alkenylcyanidver- 
bindung in der Harzkomponente des Pfropfcopolymeren (A) 20 bis 29 Gew.-% betragt. 

6. Thermoplastische Harzzusammensetzung nach Anspruch 1, wobei der Gehalt an der Alkenylcyanidver- 
bindung in dem Copolymeren (B) 31 bis 35 Gew.-% betragt. 

7. Thermoplastische Harzzusammensetzung nach Anspruch 1. wobei das Gewichtsverhaltnis Pfropfcopo- 
lymer (A)/Copolymer (B) 10 bis 70/90 bis 30 betragt. 

8. Thermoplastische Harzzusammensetzung nach Anspruch 1, wobei der Gehalt an der Kautschukkompo- 
nente in der Zusammensetzung 10 bis 25 Gew.-% betragt. 

9 Thermoplastische Harzzusammensetzung nach Anspruch 1, wobei der Butadienkautschuklatex aus 
einem Latex mindestens eines Polymeren. ausgewahlt aus der Gruppe Butad.enhomopolymer, Buta- 
dien/Styrol-Copolymer und Butadien/Acrylnitril-Copolymer, besteht. 

10. Thermoplastische Harzzusammensetzung nach Anspruch 1. wobei der Gelgehalt an dem Butadienkaut: 
schuk 60 bis 90 Gew.-% betragt. 

11 Thermoplastische Harzzusammensetzung nach Anspruch 1, wobei die aromatische Alkenylverbindung 
aus mindestens einer Verbindung. ausgewahlt aus der Gruppe Styrol, c-Methy.styrol, Vmyltoluol und 
halogenierte Styrole, besteht. 

12. Thermoplastische Harzzusammensetzung nach Anspruch 1. wobei die Alkenylcyanidverbindung aus 
Acrylnitril, Methacrylnitril oder einem Gemisch derselben besteht. 

13. Thermoplastische Harzzusammensetzung nach Anspruch 1, wobei der Gehalt an dem Butadienkaut- 
schuk in dem Pfropfcopolymeren (A) 10 bis 60 Gew.-% betragt. 

14. Thermoplastische Harzzusammensetzung nach Anspruch 1. wobei der Gehalt an dem. Butadienkaut- 
schuk in dem Pfropfcopolymeren (A) 15 bis 55 Gew.-% betragt. 
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Tbermopiastiscbe Ha^sammensstzono «* "T*,^"* - GeM " " BU,aai6nkaU " 
schuk in dem Pfropfcopolymerer, (A) 1 5 bis 50 Ge»,% betrao.. 

,6. THermoplas.scne «— . »■* ~ dK (A ' 

Pfropfgrad von 40 bis 90 Gew.- % aufweist. 

Methylethylketon, aufwetst. 
Revendications 

Composition de resine thermoplastic consfltuee c^£« % « ^a-e 

copo^mere greffe obtenu en po.ymerisant un melang^ ^"^^Tc^rtchouc de butadiene 
d'a.cenyle et un compose alcenylique ^.^ d J ^o!^ de butadiene (A-1) ayant 

dans leque. sent disperses 70 a 90 % er j ports d. ^^^^ k 210 nm (2100 A), 3 a 30 
un diametre particulaire moyen d'au moms 130 nm (130C I A ma part j C ulaire moyen de 

% en poids de particules de caoutchouc de b ^^X^XoS^e butadiene (A-3) ayant un 
210 nm (2100 A) ou plus et 0 a 5 % en f^^^^,^^ deS particules (A-1) et (A-2). 
diametre particulaire moyen autre que les d.amet e ^^^^ du CO p 0 , ym ere greffe (A) est 
etant entendu que la teneur en cyanure d'alcenyle 6u compose* resme du p y % ^ ^ 
d'au moins 10 % en poids mais .nfeneure a 30 /. en P o,ds. et > teneur en 

copolymere d'un cyanure d'alceny.e at d'un compose ^ a.ceny -que arorn^q y^^ ^ ^ 
manure ^,e ? - a « ^*£££SX£ « Manure d.lcenyle He entre le 
SSSSTiS 2 cVpol°mte en gr^ (A) et , copolymere (B) est de 3 a 30 * en po.ds. 
, Composition de resine thermop.astique se.on ,a reve ndication 1 , dans .aquelle , difference des teneurs 
en cyanure d'alcenyle lie est de 4 a 15 % en po.ds. 

, composition de resine thermop.astique selon la — * ^ P ™ 

moyen des particules (A-1) est de 160 nm a 190 nm (1600 a 1900 A). 

* W^HSMIS =SKIiT — te — P ~ 

e. Compost de — tnermopiasti^selonia ,. dan, ^ I. — en cyanor. 

d'alcenyle du copolymere (B) est de 31 a 35 % en poids. 

7 . Composition d, r^ine ^-^-^.nSSf" *" " q " 8 " 9 ' ' aPP ° rt * 
copolymere greffe (A) au copolymers (B) est de 10-70/90 30. 

a Composition de resin. ,b.rmop,as,i q ue seion ia re.endica.ion ,. dans iaouelie „ teneur en composan, 
caZchouc de la composition est de 10 a 25 •/. en po,ds. 

, Composition de resine ,ne,mop,astio.o. 

,„ composition do rSsine thermoplastic selon ,a .abdication 1. dans i.poeiie ,. tensor en oe, do 
caoutchouc de butadiene est de 60 a 90 •/. en po.ds. 
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11. Composition de resine thermoplastique selon la revendication 1, dans iaquelle le compose alcenylique 
aromatique est au moins un compose choisi dans le groupe forme par le styrene, le a-methylstyrene, 
le vinyltoluene et les derives haiogenes du styrene. 

12. Composition de resine thermoplastique selon la revendication 1. dans Iaquelle le cyanure d'alcenyle est 
I'acrylonitrile, le methacrylonitrile ou un melange d'entre eux. 

13. Composition de resine thermoplastique selon la revendication 1, dans Iaquelle la teneur en caoutchouc 
de butadiene du copolymere greff§ (A) est de 10 Si 60 % en poids. 

14. Composition de resine thermoplastique selon la revendication 1, dans Iaquelle la teneur en caoutchouc 
de butadiene du copolymere greffe (A) est de 15 a 55 % en poids. 

15. Composition de resine thermoplastique selon la revendication 1, dans Iaquelle la teneur en caoutchouc 
is de butadiene du copolymere greffe (A) est de 15 a 50 % en poids. 

16. Composition de resine thermoplastique selon la revendication 1, dans Iaquelle le copolymere greffe (A) 
a un degre de greffage de 40 a 90 % en poids. 

20 17. Composition de resine thermoplastique selon la revendication 1, dans Iaquelle la portion soluble dans la 
methylethylcetone du copolymere greffe (A) a une viscosite intrinseque [ v ] de 0,3 a 0,8 dl.g, telle que 
mesuree a 30 *C dans la methylethylcetone. 

18. Composition de resine thermoplastique selon la revendication 1, dans Iaquelle le copolymere (B) a une 
25 viscosite intrinseque fo] de 0.3 a 0,85 dl/g, telle que mesuree a 30 • C dans la methylethylcetone. 
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